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ABSTRACT : PROBLEM TO BE SOLVED: To improve a use efficiency for light by setting a modulating 
element arrangement of a modulating element an-angement diffraction grating type in 
which a plurality of diffraction grating type modulating elements are arranged in an align 
direction of gratings, and setting a pitch of the gratings, a breadth in the align direction of 
the gratings, a numerical aperture of an illuminating optical system and the like to satisfy a 
specific relationship. 

SOLUTION: When a photosensitive drum or the like is exposed thereby recording images, 
a light source for projecting a light of a wavelength X, is set. A modulating element 
arrangement of diffraction grating type modulating elements is set which can be switched 
between a first state in which an intensity of a 0-order diffraction light is strong and a 
second state in which an intensity of a diffraction light of an odd number order is strong, 
with a pitch of gratings being p and a breadth in an align direction of gratings being A. 
Moreover, an illuminating optical system having a numerical aperture of NA for inputting 
the light from the light source to the modulating element arrangement from a direction 
perpendicular to the align direction of the gratings, and an image-forming optical system 
for guiding the 0-order diffraction light to an exposure position and shielding the odd 
number-order diffraction light from the exposure position are set. Each value of the X,, p, 
A and NA is set to satisfy a formula. 
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